ABSTRACT. This note announces a proof of the order of the image of the /-homomorphism and gives several other results in homotopy theory which are consequences of the proof.
The set ü n S n can be identified with the set of all base point preserving maps of $ n into itself. SO(n)> acting on S n as R n with a point at infinity, is also a set of base point preserving maps of S n onto itself. This defines SO(n) C.ti n S n . The induced map in homotopy is called the /-homomorphism. If we allow n to go to infinity we have the stable /-homomorphism. By Bott's results [3] 7Ty(50)=Z, i= -1 mod 4, and =Z 2 j = 0, 1 mod 8, i>0, and zero otherwise. Adams [l] showed that the Z2 summand maps monomorphically and Milnor and Kervaire [ô] showed that the Z group in dimension 4/ -1 maps non trivially and its image generates a subgroup of at least a certain order XJ. Adams [l] showed that the order was either Xj or 2Xj and if j=sl (2) it was Xj. Thus only the two primary part is in question and there only for j==0 (2) . Let Xy be the two primary part of X;. If 4/s2^mod 2'<» +1 (which defines p(j)) then Xy = 2^+ 1 . We prove: These elements were known to have the desired ^-invariant property [l ] and were believed to be in /. Their Whitehead product behavior has been investigated ( [2] and [4] , for example).
Let Some comments on the proof. Let the spectrum bo be the connected BO spectrum. Then we construct a Novikov resolution of »S as follows
We apply the E 2 of the Adams spectral sequence to this tower and get a spectral sequence which converges to H**(A) except for s = t.
If we consider the resolution X/\S<r, where X is defined in Theorem 5, we can make an explicit calculation. Let Note that Proposition 9 alone gives an edge of 3<r>t -2. The sharpened version of Theorem 3 follows from Proposition 9 and a closer analysis of the nature of Ext^(Af, Z2).
The most direct route from Proposition 8 to the main theorem requires a geometric realization of the E 2 term of the above spectral sequence for 5. Using this resolution and the homotopy functor we get a spectral sequence whose E 2 % term has an edge of Sere/-cr+e. The image of / has filtration 1. From this information the order of im J should follow directly but no direct route has been found. Hence to complete the argument, consider the space Y which is the fiber of the map S-*K(Z, 0), and consider the resolution of Y given by • • • ->FA5«r^FA5 ff -i-^ • • • . Calculation of the sort given in the proof of III 7.3 of [4] and applied to elements of filtration zero and one give a proof of Theorems 1 and 2.
